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;54) LIQUID CRYSTAL PROJECTOR 

:57)Abstract: 

PROBLEM TO BE SOLVED: To project a good-quality picture by lighting 
one lamp even when either of two lamps is not lit because it is almost 
dead or the like in a liquid crystal projector using two lighting type lamps 
as a light source. 

SOLUTION: White light source light beams emitted from light source 
lamps 1 and 2 are synthesized by a light source light synthesizing prism 
25 t and made incident on a 1st fly-eye lens 3. Then, the light beam is 
color-separated by succeeding optical systems, modulated in terms of 
intensity by liquid crystal panels 17, 18 and 19, and projected by a 
projection lens 21. By synthesizing the white light source light beams 
from the lamps 1 and 2 by the prism 25, two light source light beams are 
synthesized to one picture. At such a time, a secondary light source 
picture formed at the pupil part of the projection lens becomes one 
uniform picture in the pupil, and the pictures of respective primary 
colors R, G and B are formed at one spot, so that the unevenness of 
light quantity distribution on the respective colors is not caused. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A light source. 

A color separating means which divides emitted light from this light source into two or more color components. 
Two or more liquid crystal panels which form a picture corresponding to each color component separated by this 
color separating means, respectively. 

A color synthesizing means which compounds image light of each color component emitted from a liquid crystal 
panel of this plurality. 

A projector lens which projects emitted light from this color synthesizing means on a screen. 
It is the liquid crystal projector provided with the above, and has said at least two light sources and a reflecting 
prism which has two or more prism, and emitted light from said two light sources is compounded with this 
reflecting prism. 

[Claim 2]The liquid crystal projector according to claim 1, wherein said reflecting prism has the composition for 
which said two or more prism was arranged on an array and said two light sources irradiate with light towards 
one reflector of said prism, respectively. 

[Claim 3]The liquid crystal projector according to claim 1 or 2, wherein said reflecting prism is arranged so that 
catoptric light by this reflecting prism may become parallel to an optic axis of an illumination-light study system 
in which this catoptric light is entered. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]More this invention about a liquid crystal projector in details. Two lamps and the color 
separating means which divides the emitted light from the light source into two or more color components, Two 
or more liquid crystal panels which form the picture corresponding to each color component from the color 
separating means, The color synthesizing means which compounds the image light of each color component from 
these liquid crystal panels, It is the liquid crystal projector provided with the projector lens which projects the 
outputted ray from the color synthesizing means on a screen, and even if only one lamp is a lighted condition 
between two lamps, it is related with the liquid crystal projector of 2 lamp methods on which made it make a 
good picture without color unevenness project. 
[0002] 

[Description of the Prior Art] Drawing 5 is a figure showing the flat-surface outline composition of an example of 
the conventional liquid crystal projector with an optical path, Drawing 6 is a figure showing the expansion 
composition and the optical path of a lamp section which show the strabism outline composition of the liquid 
crystal projector shown in drawing 5 with an optical path, and drawing 8 is a figure showing the composition of 
projector lens pupil parts similarly. [ in / it is a figure and / the example of the conventional composition of the 
above / dr awi ng 7 ] 

[0003]The white light source light emitted from the light source lamps 1 and 2 so that the conventional 2 lamp 
method liquid crystal projector may be indicated by JP,6-265887,A, for example, It is separated into G primary 
lights and B primary lights by the G reflection dichroic mirror 8, while polarization conversion is carried out by 
the polarization beam splitter 5 and R primary lights are separated by R penetration dichroic mirror 7, after 
passing through the 1st fly eye lens 3 and the 2nd fly eye lens 4. 

[0004]After the 1st fly eye lens 3 consists of two or more rectangle lenses and divides the illuminant light from 
the light source lamps 1 and 2 with each rectangle lens, it is entered in each lens of the 2nd fly eye lens 4. The 
rectangle lens of the 1st fly eye lens 3 serves as the same squareness ratio as the liquid crystal panels 17, 18, 
and 19. 

Image formation of the rectangle lens image is carried out on the panel surface of the liquid crystal panels 17, 
18, and 19 with the 2nd fly eye lens 4 and the six condensing lenses 6, 12, 13, 14, 15, and 16. 
On the other hand, the 2nd fly eye lens 4 serves as secondary light source images, and connects a light source 
image to the pupil of the projector lens 21. In addition, the reflective mirrors 9, 10, and 11 are arranged into the 
optical path. 

[0005]R primary lights separated with R penetration dichroic mirror 7 enter into the liquid crystal panel 18 
through the condensing lens 13, after reflecting by the reflective mirror 9. And after intensity modulation is 
carried out by the optical image corresponding to the video signal of R primary color formed in the liquid crystal 
panel 18 for R lights, it reflects with the cross prism 20 and is projected on a screen with the projector lens 21. 
The optical image corresponding to the video signal of G primary color and the optical image corresponding to 
the video signal of B primary color are projected on a screen in a similar manner about other liquid crystal panels 
17 and 19, respectively. 
[0006] 

[Problem(s) to be Solved by the Invention]Secondary light source images connected with a Prior art which was 
mentioned above to the pupil of a projector lens as shown in dr awin g 8, 1 primary color projected through the 
Nagamitsu way which is divided into the left light source image 22 and the right light source image 23 
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respectively corresponding to two lamps, and consists of combination of four condensing lenses on an optical 
path also in each primary color of R, G, and B, Since it became a cause of color unevenness and the 
phenomenon appeared notably especially by dividing other 2 primary colors into right and left in 1 lamp lighting, 
projection with one every light was impossible. 

[0007]This invention is made in view of the actual condition like ****, and an object of this invention is to 
provide the liquid crystal projector whose projection of a good picture is enabled with one light even if lamp of 
one of the two stops lighting up from a life etc. between two lamps. 
[0008] 

[Means for Solving the Problem]A color separating means from which the 1st arts means separates emitted light 
from a light source and this light source into two or more color components, Two or more liquid crystal panels 
which form a picture corresponding to each color component separated by this color separating means, 
respectively, In a liquid crystal projector provided with a color synthesizing means which compounds image light 
of each color component emitted from a liquid crystal panel of this plurality, and a projector lens which projects 
emitted light from this color synthesizing means on a screen, It has said at least two light sources and a 
reflecting prism which has two or more prism, and emitted light from said two light sources is compounded with 
this reflecting prism. 

[0009]In the 1st arts means, as for the 2nd arts means, said reflecting prism has the composition for which said 
two or more prism was arranged on an array, and said two light sources irradiate with light towards one reflector 
of said prism, respectively. 

[0010]In the 1st or 2nd arts means, the 3rd arts means is allotted so that it may become parallel [ said reflecting 
prism ] to an optic axis of an illumination-light study system in which catoptric light by this reflecting prism 
enters this catoptric light. 
[0011] 

[Embodiment of the Invention] Drawing 1 is a figure showing the flat-surface outline composition in one example 
of the liquid crystal projector of this invention with an optical path, Drawing 2 is a figure showing the expansion 
composition and the optical path of a lamp section which show the strabism outline composition of the liquid 
crystal projector shown in drawing 1 with an optical path, and drawing 4 is a figure showing the composition of 
projector lens pupil parts similarly. [ in / it is a figure and / the example of this invention of the above / drawing 
3j In the complete diagram for explaining this invention, identical codes are given to the portion which has the 
same function as a conventional example, and explanation of the repetition is omitted. 

[0012]After the white light source light by which the liquid crystal projector of this example was emitted from 
the light source lamps 1 and 2 is compounded with the illuminant light synthetic prism 25 and passes through the 
1st fly eye lens 3 and 2nd fly eye lens 4, polarization conversion of it is carried out to the linear polarization of 
one direction by the polarization beam splitter 5. And it is separated into R primary lights, G primary lights, and B 
primary lights by the dichroic mirrors 7 and 8 and the three reflective mirrors 9, 10, and 1 1, and intensity 
modulation of the linear-polarization-ized white light is carried out with the three liquid crystal panels 17, 18, and 
19 by the optical image corresponding to the video signal of each primary color, respectively. And after color 
composition is carried out by the dichroic prism 20, it is projected on a screen with the projection lens 21. 
[0013]The 1st fly eye lens 3 consists of two or more rectangle lenses, and after it divides the illuminant light 
emitted from the light source lamps 1 and 2 with each lens, it is entered in each lens of the 2nd fly eye lens 4. 
The rectangle lens of the 1st fly eye lens 3 serves as the same squareness ratio as each liquid crystal panels 17, 
18, and 19, and carries out image formation of the rectangle lens image on each liquid crystal panel 17 and the 
18 or 19th page with the 2nd fly eye lens 4 and the six condensing lenses 6, 12, 13, 14, 15, and 16. On the other 
hand, the 2nd fly eye lens 4 serves as secondary light source images, and connects a light source image to the 
pupil of the projector lens 21. 

[0014]In this example, as shown in drawing 3, two illuminant light is compounded by one image by compounding 
the white light source light from the light source lamps 1 and 2 with the illuminant light synthetic prism 25. Two 
or more prism has the composition allotted to array form, and the photosynthesis prism 25 irradiates with one 
field of two or more above-mentioned prism, and it reflects each light source lamps 1 and 2, respectively so that 
it may become parallel to the optic axis of an illumination system. Therefore, as shown in drawing 4, in order for 
secondary light source images connected to the pupil parts of a projection lens to also turn into one uniform 
image within a pupil like the light source image 22 and to carry out image formation also of the image for every 
primary color of R, G, and B to one place, the luminous-energy-distribution nonuniformity in each color does not 
occur. 
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[0015] 

[Effect of the Invention]By using for composition of the illuminant light of two lamps the reflecting prism which 
has two or more prism shape according to this invention so that clearly from the above-mentioned explanation, 
Since separation of secondary light source images in the pupil parts of a projection lens can be prevented and a 
difference does not arise in every lamp and the luminous energy distribution of every color by this, even if it is in 
the state which turned on only one side even if it was in the state in which both lights turned on two lamps, it 
becomes possible to project a good picture without color unevenness. 



[Translation done.] 
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DRAWINGS 

[ Draw ing 1] 



http://www4.ipdl. inpitgojp/cgi-bin/tran_web_cgLeije?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.gojp%2... 2008/07/26 



JP,2001-166378,A [DRAWINGS] 



2/5 v 



(XI 




in 



[Drawing 2] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi^ 2008/07/26 



JP.2001-166378.A [DRAWINGS] 



3/5 ^— v 




[Drawing 4] 
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[Drawing 6] 




[Drawing 7] 
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